Structure-function relationship in spinach ferredoxin-NADP+ reductase as studied by limited proteolysis.
Studies of limited proteolysis on purified ferredoxin-NADP+ reductase with various proteases were performed in the presence and absence of the flavoprotein ligands. Both the diaphorase and the ferredoxin-dependent activities of the enzyme were followed as well as the proteolytic pattern in sodium dodecyl sulfate-polyacrylamide gel electrophoresis, with further characterization of the polypeptides produced. These experiments revealed that only two regions of the flavoprotein are susceptible to the attack of the proteases used: (a) the N-terminal chain which can be cleaved only up to Lys35 and (b) the sequence segment 235-250. It can be inferred that these regions are on the surface of the protein molecule and presumably have a very flexible conformation adaptable to the protease active site. The deletion of the N-terminal region up to Thr36 of the native reductase (Mr 35,000) produced a truncated form (Mr about 31,000) which had full diaphorase activity but lost the capacity to catalyze the ferredoxin-dependent reaction. Proteolytic cleavage at the 235-250 segment of the sequence yielded a nicked protein (Mr about 30,000 by gel filtration; 23,000 plus 7,000 in denaturing electrophoresis) devoid of both activities. Protection by the flavoprotein ligands implies that the 23-35 region of the sequence is part of the binding site for ferredoxin and the 235-250 polypeptide segment is in the NADP(+)-binding site.